According to the technical conditions of rural highway asphalt pavement in Liaoning Province, this paper uses the method of matter element analysis to evaluate the pavement performance. Referring to the Highway Performance Assessment Standards (JTG H20-2007), the evaluation index is proposed. In this paper, the pavement surface condition index PCI and the base failure index BCI are used as the evaluation index, and the matter element analysis model is established to evaluate the pavement performance. Finally, we conclude that the matter element analysis method is applied to the evaluation of asphalt pavement of rural road in Liaoning Province.
INTRODUCTION
With the deepening of the national highway network, the rural highway, as the capillary under the artery of the main highway, plays an important role in the development of the whole highway network. At present, the rural highway in our province is in a period of rapid development. With the increase of traffic volume and heavy load vehicles, rural roads have been damaged in varying degrees. In addition, the rural roads constructed in early time have also reached the designed service life. Therefore, it is an urgent problem to analyze and evaluate the different pavement damage condition of the rural highway and put forward the corresponding maintenance scheme.
At present, different evaluation methods have been used in the evaluation of pavement technical condition [1] [2] [3] [4] [5] [6] [7] [8] . For the evaluation method based on grey theory, the method of the triangle whitening weight function as membership function evaluation index, using the method of grey clustering evaluation of the asphalt pavement quality level, can response the actual road conditions better, but the method requires that the corresponding whitenization weight function based on a large amount of data; The analytic hierarchy process (AHP) constructs a ladder hierarchy model, constructs all the judgment matrices at each level, and needs expert scoring. There exists subjective difference; In the calculation of fuzzy mathematics, the linear weighted mean operation leads to the homogenization of the judgment results; In addition, the approximation method of interval numbers, the ideal point method, evidence reasoning method, set pair analysis method, also used for technology evaluation. Various evaluation methods have their own applicability. In this paper, the method of matter element analysis is used to evaluate the technical condition of rural road asphalt pavement in Liaoning Province.
BRIEF INTRODUCTION TO MATTER ELEMENT ANALYSIS
Matter element analysis was created by Chinese scholar CAI. It is a new subject between mathematics and experimental science. It mainly solves the problem of incompatibility and contradiction [9] . The discipline uses the extension of matter elements and the transformation of elements to deal with the given things, the characteristics of things, and the quantity of things. By using the matter-element analysis method in identification and evaluation, evaluating the technical condition of asphalt pavement.
THE EVALUATION MODEL OF THE MATTER ELEMENT ANALYSIS
In Highway Performance Assessment Standards (JTG H20-2007) [10] ,using the pavement surface condition index (PCI), riding quality index (RQI), rutting depth index (RDI), the performance index of pavement skid resistance (SRI) and pavement structure strength index (PSSI) as the evaluation index. But the content is only suitable for high grade highway, is not suitable for local low grade highway. According to the characteristics of Liaoning rural highway asphalt pavement and economic factors of pavement detection. The pavement surface condition index (PCI) is used to express the road quality index (RQI) and the pavement rutting depth index (RDI); The requirement of skid resistance is low in rural highway, and the skid resistance test may not be carried out, so the index of skid resistance performance (SRI) of pavement is omitted; The base failure index (BCI) was used to replace the pavement structure strength index (PSSI). Therefore, for the rural road asphalt pavement in Liaoning area, the pavement surface condition index PCI and the base failure index BCI are used to evaluate the technical condition of rural road asphalt pavements.
In this paper, the method of matter element analysis is used to evaluate the pavement condition, which is divided into four steps [11] [12] [13] [14] [15] [16] .
Establishing Matter-element
In matter element analysis, the three elements of matter elements are used to represent matter elements, R= (M, C, X), M to indicate given things, C to represent the characteristics of things, and X to represent the value of things M about the characteristic C, which is expressed as follows. 1 1
Therefore, in expression (1), C1 indicates pavement surface condition index PCI, and C2 means base failure index BCI. M means excellent, good, middle, bad, poor, five evaluation levels, X is the value of things M about the characteristic C, that is, PCI and BCI on five levels of score range. Establish the matter-element to be evaluated as follows.
Establishing Classical Field and Segment Field
Classical field The range of values of evaluation grades about evaluation parameters is called the classical field. In this paper, that means the value of PCI and BCI when they are in different grades. Represented as below.
Among them,
,a and b are the upper and lower limits of different evaluation grades. For PCI and BCI, the ranges of the scores are shown in TABLEI.
Segment field the segment field. This article takes the segment field of C1 and C2as 1 2 0,100 
Correlation function For the pavement surface condition index PCI and the base failure index BCI, when the score is in the middle of each evaluation grade range, the correlation degree is the biggest. For the excellent and the poor, that is j=1,5, when the scores tend to be high and low, the correlation degree is still the maximum. And the correlation function is modified so that the value is between -1 and 1. The correlation function is as follows. 
EXAMPLES OF MATTER ELEMENT ANALYSIS
In this paper, we conducted field research of key roads in four areas(Shenyang, Fushun, Anshan, Gaizhou)in Liaoning province. Calculate the test data and get the results of PCI and BCI, as shown in The pavement technical level calculated by matter element analysis method in table Ⅳ is consistent with the actual investigation of pavement conditions. It shows that building matter element analysis model is applicable to evaluate the technical condition of rural road asphalt pavement in Liaoning.
